Accumulation of isoflavone genistin in transgenic tomato plants overexpressing a soybean isoflavone synthase gene.
Isoflavones are legume-specific flavonoids best known for their potential cancer preventive and phytoestrogenic properties. In this study, we attempted to engineer the isoflavone pathway in the popular fruit crop tomato (Solanum lycopersicum L). Tomato plants were transformed with a soybean (Glycine max L) isoflavone synthase (GmIFS2) cDNA under the control of the cauliflower mosaic virus 35S promoter. LC-MS/MS analysis demonstrated the presence of genistin (genistein 7-O-glucoside) as the major isoflavone metabolite in the transgenic plants. Substantial amounts of genistin (up to 90 nmol/g FW) were found in leaves, while the levels were marginally detectable (less than 0.5 nmol/g FW) in fruit peels. In either case, no drastic variations in endogenous phenolic contents were observed. Fruit peels were found to accumulate high levels of naringenin chalcone, implicating the limitation of naringenin substrates for isoflavone synthesis. Our results suggested that tomato plants could be engineered to produce isoflavones without comprising the levels of endogenous flavonols, which are also health-beneficial, but it may be necessary to enhance the expression levels of chalcone isomerase simultaneously to achieve significant yields in edible tissues such as fruit peels.